ARRAY PRINTED CIRCUIT BOARD 

BACKGROUND OF THE INVENTION 
[0001] This application claims the priority of Korean Patent Application No. 
2003-8449, filed on February 11, 2003, in the Korean Intellectual Property 
Office, the disclosure of which is incorporated herein in its entirety by 
reference. 

1 . Field of the Invention 

[0002] The present invention relates to a printed circuit board which is 
often used during manufacture of a semiconductor package, and more 
particularly, to an array printed circuit board. 

2. Description of the Related Art 

[0003] An increase in the use of multimedia applications and the 
advancement in digital processing techniques have triggered an increase in 
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demand for the manufacture of compact, large-capacity, low-power 
consumption, and multi-functional semiconductor package products, which 
are capable of processing a large amount of data at a high speed. To satisfy 
this demand, various kinds of semiconductor package products are often 
manufactured, but in small amounts. In particular, in order to improve 
productivity, there is a growing tendency to manufacture array printed circuit 
boards instead of single printed circuit boards. The array printed circuit 
board is made by packaging a plurality of single printed circuit boards 
together. 

[0004] FIGs. 1 and 2 are front and rear views of a prior art array printed 
circuit board 100. Referring to FIGs. 1 and 2, a plurality of single printed 
circuit boards 1 10, 120, ... are connected to make the array printed circuit 
board 100. The first single printed circuit board 110 has a front surface 111 
and a rear surface 112. A plurality of front chip mounting regions 111a and 
a plurality of rear chip mounting regions 1 12a are disposed on the front 
surface 111 and the rear surface 112, respectively. The second single printed 
circuit board 120, which is connected in parallel to the first single printed 



circuit board 110, also has a front surface 121 and a rear surface 122. 
Likewise, a plurality of front chip mounting regions 121a and a plurality of 
rear chip mounting regions 122a are disposed on the front surface 121 and 
the rear surface 122, respectively. However, the layouts of the front chip 
mounting regions 111a and 121a are different from those of the rear chip 
mounting regions 1 12a and 122a. 

[0005] Manufacture of a semiconductor package with the conventional 
array printed circuit board 100 requires a surface-mounting technique (SMT) 
process (hereinafter referred to as the 'SMT process') where semiconductor 
elements are mounted on the array printed circuit board 100. The SMT 
process is performed using surface-mounting equipment. The 
surface-mounting equipment includes unit apparatuses such as a screen 
printer, a lead application detector, a chip mounter, and a reflow apparatus. 
For example, US Patent No. 6,227,867 discloses a double-sided surface 
mounting process. However, with the prior art array printed circuit board 
100, the SMT process is performed on the rear surfaces 112, 122, ... after 
performing the SMT process on the front surfaces 111, 121, .... In this case, 



the layouts of the front surfaces 111, 121, ... are different from those of the 
rear surfaces 112, 112, and thus, it is inconvenient to perform the SMT 
process on the prior art array printed circuit board 100. For example partial 
unit apparatuses of the surface-mounting equipment must be changed for 
each layout. 

[0006] These inconveniences becomes more serious when manufacturing a 
multi-layer semiconductor package in which several semiconductor packages 
are arranged in a multi-layer structure so that they can act as one 
semiconductor package. In this case, the surface-mounting equipment 
must be changed between performing the SMT process on the front and rear 
surfaces of the respective semiconductor packages. Also, since the SMT 
process must be performed on each layer of the semiconductor package, the 
number of times the surface-mounting equipment is changed dramatically 
increases. 
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SUMMARY OF THE INVENTION 
[0007] The array printed circuit board according to one embodiment of the 
present invention includes at least one circuit board having a first surface. A 
first layout of first and second chip mounting regions is formed on a first half 
of the first surface and a second layout of first and second chip mounting 
regions is formed on a second half of the first surface. In this embodiment, 
the first and second layouts have opposite first and second chip mounting 
region patterns. 

[0008] In an exemplary embodiment, the first layout provides for 
alternating first and second chip mounting regions beginning with the first 
chip mounting region, and the second layout provides for alternating first and 
second chip mounting regions beginning with the second chip mounting 
region. 

[0009] In an exemplary embodiment, the circuit board also has a second 
surface opposite the first surface. The second surface has a first half disposed 
under the first half of the first surface and a second half disposed under the 



second half of the first surface. The second layout is formed on the first half of 
the second surface and the first layout is formed on the second half of the 
second surface. 

[OOIO] In a further exemplary embodiment of the present invention, the 
arrayed printed circuit board includes at least one circuit board having a 
front and rear surface. The front surface has a first pattern of first and second 
chip mounting regions, and the rear surface has a second pattern of first and 
second chip mount regions. Here, the second pattern is an opposite of the 
first pattern. 

[0011] In an exemplary embodiment, the first pattern provides for 
alternating first and second chip mounting regions beginning with the first 
chip mounting region, and the second pattern provides for alternating first 
and second chip mounting regions beginning with the second chip mounting 
region. 

[0012] With respect to the above described embodiments, a number of the 
circuit boards may be sequentially connected to one another in a direction 
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perpendicular to a direction in which the first and second chip mounting 
regions arrayed on each circuit board. 

[0013] Accordingly, in the array printed circuit board, the coordinates and 
arrangements of objects, which are mounted on the first and second surface, 
are similar to each other. Thus, if a semiconductor package is manufactured 
using the array printed circuit board, it is possible to reduce the number of 
times the surface-mounting equipment must be changed when performing 
the SMT process of mounting semiconductor chips on desired positions of the 
array printed circuit board. Accordingly, it is possible to expedite the SMT 
process and reduce manufacturing costs. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] The above and other aspects and advantages of the present 
invention will become more apparent by describing in detail exemplary 
embodiments thereof with reference to the attached drawings in which: 
[0015] FIG. 1 is a front view of a prior art array printed circuit board; 
[0016] FIG. 2 is a rear view of a prior art array printed circuit board; 



[0017] FIG. 3A is a front view of an array printed circuit board according to 
a first embodiment of the present invention; 

[0018] FIG. 3B is a rear view of an array printed circuit board according to 
the first embodiment of the present invention; 

[0019] FIG. 3C is a side view of an array printed circuit board according to 
the first embodiment of the present invention; 

[0020] FIG. 4A is a front view of an array printed circuit board according to 
a second embodiment of the present invention; and 

[0021] FIG. 4B is a rear view of an array printed circuit board according to 
the second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0022] Hereinafter, exemplary embodiments of the present invention will be 

described in detail with reference the accompanying drawings. 

[0023] FIGs. 3A and 3B are a front view and a rear view of an array printed 

circuit board 300 according to an embodiment of the present invention. FIG. 
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3C is a side view of the array printed circuit board 300 according to this 
embodiment of the present invention. 

[0024] Referring to FIGs. 3A through 3C, a plurality of first and second chip 
mounting regions 311 and 312 are disposed at a front surface 300F and a 
rear surface 300B of the array printed circuit board 300. Here, the first chip 
mounting region 311 and the second chip mounting region 312 correspond to 
the front chip mounting region 111a and the rear chip mounting region 1 12a, 
respectively, of the prior art array printed circuit board 100 shown in FIGs. 1 
and 2. Namely, the layout of the first chip mounting region 31 1 is different 
from that of the second chip mounting region 312. 

[0025] Beginning at the leftmost portion of the front surface 300F of the 
array printed circuit board 300 a plurality of the first and second chip 
mounting regions 311 and 312 are alternately formed on the front surface 
300F. In the example of Fig. 3A, three of the first chip mounting region 311 
and three of the second chip mounting region 312 are formed on the front 
surface 300F; however, the present invention is not limited to these numbers. 



[0026] Referring to FIG. 3A, a first layout of two first chip mount regions 
311 and one second chip mounting region 312 is formed at a left side of the 
array printed circuit board 300 with respect to a dotted line 320, and a 
second layout of one first chip mounting region 311 and two second chip 
mounting regions 312 is formed at a right side of the array printed circuit 
board 300 with respect to a dotted line 320. Accordingly, the first and second 
layouts have opposite chip mounting patterns. 

[0027] Fig. 3B shows that the rear surface 300B of the array printed circuit 
board 300 has the same second layout disposed under the first layout of the 
front surface 300F, and has the same first layout disposed under the second 
layout of the front surface 300F. Accordingly, the layout of the first chip 
mounting regions 3 1 1 on the front surface 300F is symmetrical with the 
layout of the second chip mounting regions 312 on the rear surface 300B, 
and the layout of the second chip mounting regions 312 is symmetrical with 
the layout of the first chip mounting regions 3 1 1 on the rear surface 300B . 

[0028] Because of the chip mounting region symmetries between the front 
and rear surfaces 300F and 300B, the coordinates and arrangement of 
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objects to be mounted on the front surface 300F of the array printed circuit 
board 300 are similar to those of objects to be mounted on the rear surface 
300B, thereby reducing the number of times the surface-mounting 
equipment must be changed when performing the SMT process using the 
array printed circuit board 300. Accordingly, it is possible to expedite the 
SMT process and reduce manufacturing costs. 

[0029] For convenience, FIGs. 3A and 3B illustrate three chip mounting 
regions 311 and 312 formed at the respective right and left sides of the front 
and rear surfaces 300F and 300B; however, the number of chip mounting 
regions is not limited to the above description. 

[0030] FIGs. 4A and 4B are a front view and a rear view of an array printed 
circuit board 400 according to another embodiment of the present invention. 
The array printed circuit board 400 is used to manufacture a multi-layer 
semiconductor package. Figs. 4A and 4B illustrate the specific example of an 
array printed circuit board 400 used to manufacture a three layer 
semiconductor package. As shown, a first-layer array printed circuit board A 
for a first layer of the semiconductor package, a second-layer array printed 



circuit board B for a second layer of the semiconductor package, and a 
third-layer array printed circuit board C for a third layer of the semiconductor 
package are sequentially connected to one another in a direction 
perpendicular to a direction in which the first and second chip mounting 
regions 311 and 312 arrayed on each circuit board. 

[0031] Namely, the bottom of the first-layer array printed circuit board A is 
connected to the top of the second-layer array printed circuit board J3, and 
the bottom of the second-layer array printed circuit board B is connected to 
the top of the third-layer array printed circuit board C. In Figs. 4A and 4B, 
the array printed circuit board 400 for a three-layer semiconductor package 
is illustrated and described for convenience, but the number of layers of an 
array printed circuit board according to the present invention is not limited to 
this example. 

[0032] As further shown in Figs. 4A and 4B, each of the first, second and 

third-layer array printed circuit boards A, B and C has the same layout 

structure as the array printed circuit board 300 illustrated in Figs. 3A-3C. 

» 

Accordingly, the collection of front surfaces 300F of the first, second and 
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third-layer array printed circuit boards A, B and C forms the front surface 
400F of the array printed circuit board 400, and the collection of rear 
surfaces 300B the first, second and third-layer array printed circuit boards A, 
B and C forms the rear surface 400B of the array printed circuit board 400. 
[0033] Accordingly, in the array printed circuit board 400, the coordinates 
and arrangements of objects, which are mounted on the front surface 400F 
and the rear surface 400B, are similar to each other. Thus, if a 
semiconductor package is manufactured using the array printed circuit 
board 400, it is possible to reduce the number of times the surface-mounting 
equipment must be changed when performing the SMT process of mounting 
semiconductor chips on desired positions of the array printed circuit board 
400. Accordingly, it is possible to expedite the SMT process and reduce 
manufacturing costs. 

[0034] While this invention has been particularly shown and described with 
reference to preferred embodiments thereof, it will be understood by those 
skilled in the art that various changes in form and details may be made 
therein without departing from the spirit and scope of the invention. 
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